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Abstract
Background. Little is known about the long-term consequences of severe injuries in terms of return to productivity and
quality of life.
Methods. In this study we focused on the return to work status and quality of life in 53 severely injured patients (AIS/ISS 
16, mean ISS 24, range 16 – 54), mean age 37 years, one to two years after the injury. Questions were asked concerning
employment in the past and at present. Quality of life was measured by means of the Sickness Impact Profile (SIP)
questionnaire. Injury-related parameters were analysed in order to study their relation with disablement.
Results. Of those patients who survived their injuries, 87% had resumed their former work. Only 10% of the patients
received disability benefits. A mean SIP-total score of 6.7 was found, the mean SIP-physical score was 5.9 and the mean SIP-
psychosocial score was 6.9. ‘‘No disability’’ (SIP score 3) was found in 55% of the patients, whereas 11% of the patients
reported ‘‘severe disability’’ (SIP score 20). Age was a significant predictor of disablement (odds ratio 1.07). The Injury
Severity Score (ISS), the length of hospital stay and the number of diagnoses did not predict disablement.
Conclusions. Although the results were obtained in a relatively small sample size, the return to work rate in the surviving
severely injured patients appears to be excellent. The quality of life is good; the majority of patients are not disabled. Age
(and not the ISS) seems to be a significant predictor of disablement.
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Introduction
Historically, the evaluation of trauma-outcome has
mainly focused on mortality. For every injury fatality,
however, 100 people have some degree of functional
loss [1]. In addition, due to advancing treatment
strategies and improving knowledge on trauma care,
the mortality rates decrease, leaving more surviving
patients. Therefore, the attention of medical profes-
sional workers should be focused on the functional
outcome of trauma patients. Outcome can be
expressed in physical, psychological or in social
terms. In the last decades, the concept of quality of
life has gained more attention as a possible way to
determine the outcome of trauma patients. An
important component of quality of life is the work
status of the patients. Is return to their former work
possible, do patients need adjustment at their work-
place or do these patients rely on worker’s
compensation? Furthermore, tools to predict dis-
ablement from injury-related parameters are needed.
The objective of this study is to reveal the work
status and the quality of life of a cohort of severely
injured patients one to two years after injury, as well




All severely injured patients of 18 – 65 years old (at
the time of examination) treated during a one-year
period at the Department of Traumatology of the
University Medical Centre Groningen (UMCG)
were included in the study. Patients were identified
by using the local computerized registration system.
If these data were incomplete, medical records were
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used to consummate the data set. According to the
literature, patients with an Injury Severity Score
(ISS) higher than or equal to 16 were considered to
be severely injured [2 – 5]. The ISS was computed
from the Abbreviated Injury Scale (AIS), 1990
revision. The AIS categorizes each injury by body
area (head/neck, face, thorax, abdomen, extremities,
external). The severity of injury is graded from 0 (no
injury) to 6 (not currently treatable) [6]. Coding of
the severity of the injuries was initially done with the
aid of a computer programme which converts ICD-
9CM coded injury diagnoses into AIS and ISS [7].
These scores were checked by two of the three
authors (CKvdS and HJtD) by using medical charts.
The ISS is calculated by adding the squares of the
highest AIS value in each of the three most severely
injured body areas. The maximum ISS of 75
represents situations nearly incompatible with life
[8]. Patients who were not capable of the Dutch
language and those who suffered from a psychiatric
illness were excluded.
Questionnaires
In order to determine the work status of the patients,
a postal questionnaire was sent containing questions
concerning the patient’s former and present work
status. To receive information on the patients’
quality of life the Dutch version of the Sickness
Impact Profile (SIP) was applied [9].
The Sickness Impact Profile has been used in
different (trauma) populations and is a reliable and
valid instrument to measure the quality of life [9 –
13]. The instrument is composed of 136 statements
describing health-related dysfunctional behaviors.
The statements are grouped into 12 categories
(ambulation, mobility, body care and movement,
social interaction, alertness behavior, emotional
behavior, communication, sleep and rest, eating,
work, home management, recreation). A score can
be computed for the overall instrument (SIP-total)
and for two subscales that characterize physical (SIP-
physical) and psychosocial dysfunction (SIP-psycho-
social) [10,14]. SIP scores from 0 – 3 are considered
to reflect no disability, scores from 4 – 9 reveal mild
disablement and scores from 10 – 19 illustrate
moderate disability; severe disablement is reflected
by SIP scores from 20 – 100 [12].
Statistical analysis
Statistical analysis was performed using SPSS 10.0
(SPSS Chicago, IL, USA). Categorical data were
analysed by applying chi-square tests. In case of
continuous data Student’s t-tests were used. In order
to analyse the influence of injury-related parameters
on the outcome, binary logistic regression analysis
was performed using age, ISS, length of hospital stay
and number of diagnoses as independent variables,
and the dichotomized SIP scores (‘‘disabled’’ [SIP
scores 4 – 100] vs. ‘‘not disabled’’ [SIP scores 0 – 3])
as the dependent variable. A p-value of 0.05 was
considered to be of statistical significant difference.
Results
Study population
During a one-year period, 89 patients with an ISS
equal to or higher than 16, aged 18 – 65 years, were
treated at the Department of Traumatology. Of
those, 12 died during treatment (mortality
rate¼ 13.5%). Three patients were not capable of
the Dutch language, one patient had died due to
another traffic accident and three subjects were lost
to follow-up. The remaining 70 patients received a
questionnaire. Fifty-three patients returned the
questionnaire (response rate 53/70¼ 76%, follow-
up rate 53/77¼ 69%).
The study group (n¼ 53) consisted of 43 males
and 10 females. Their mean age was 37.3 years. The
mean ISS was 23.5 and the mean length of hospital
stay was 25 days. The mean follow-up time was 1.8
years, the mean number of diagnoses per patient was
5.0 (Table I).
Patients were divided by ISS score in a group of
severely injured patients (ISS 16 – 24 [n¼ 36, mean
ISS 19.1, median 18.0, SD 2.4]) and a group of very
severely injured patients (ISS 25 [n¼ 17, mean ISS
33.0, median 29.0, SD 8.1]) [4].
The Maximum region AIS (MrAIS) corresponds
to the part of the body where the most severe injury is
found. In 20 patients, the MrAIS was found in the
head/neck area, in 15 patients it was found in the
thorax region and in 12 patients the MrAIS reflected
the extremities. Seventeen patients had sustained
severe head injuries (AIS scores 4 – 5). Thirty-nine
patients had mild to moderate injuries of the
extremities (AIS scores 1 – 3) (Table II).
Etiological factors were traffic accidents (n¼ 32),
industrial accidents (n¼ 10) and private, sports or
violence-related injuries (n¼ 11). Respondents did
not differ from non-respondents in gender, age, ISS,
length of hospital stay, follow-up time, etiological
factors, AIS-scores or number of diagnoses.
Table I. Demographics of the study group (n¼53).
Mean Median SD Range
Age (years) 37.3 34.0 13.2 19 – 64
ISS 23.5 21.0 8.2 16 – 54
Hospital stay (days) 25 19.0 19 2 – 104
Follow-up (years) 1.8 1.8 0.3 1.3 – 2.2
Diagnoses (n) 5.0 5.0 2.4 1 – 8
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Return to work status
Forty survivors were in paid labour before injury.
Thirty-five of them (87%) returned to work. Of
those, 10 subjects (29%) had changed their job due
to their impairments: five patients worked fewer
hours than in the pre-injury situation and five
patients changed to a job with less physical or mental
demands. One patient (3%) retired and four patients
(10%) received full disability benefits. Mean length
of sick leave was 7.9 months (SD 5.5, range 1 – 24
months).
Of the 40 persons working before injury, 28
persons were blue collar workers and 12 persons
were white collar workers. In the white collar workers,
10 patients (84%) returned to work, one patient (8%)
retired and one patient (8%) received disability
benefits. In the blue collar workers, 25 patients
(89%) returned to work and three patients (11%)
received disability benefits. No statistically significant
differences in return to work or disability rates were
found between blue and white collar workers.
No significant differences were found in return to
work rates or length of sick leave between those
patients with severe head injury (AIS head/neck-
score 4) and those with mild to moderate head
injury (AIS head/neck-score 1 – 3) or no head injury
(AIS score¼ 0). With respect to the extremities no
differences were found between patients with mild to
moderate injury (AIS score 1 – 3) or no injuries (AIS
score¼ 0) in this region.
When comparing severely injured patients (ISS
16 – 24) with those who were very severely injured
(ISS 25) no significant differences were found in
return to work rate, work status or length of sick
leave.
Quality of life
The mean SIP-total score of the patients was 6.7, the
mean SIP-physical score was 5.9 and the mean SIP-
psychosocial score was 6.9 (see Table III). For
SIP-total and SIP-psychosocial 55% of the patients
could be categorized as being not disabled (SIP
scores 3). Furthermore, 66% of the patients
reported no disability on the physical scale of the
SIP; 11% of the patients reported severe disability.
No significant differences were found in SIP
scores between patients with severe head injury
(AIS head/neck-score 4) and those with mild to
moderate head injury (AIS head/neck-score 1 – 3) or
no head injury (AIS score¼ 0). With respect to the
extremities no differences were found between
patients with mild to moderate injury (AIS score
1 – 3) or no injury (AIS score¼ 0) in this region.
The patients who were severely injured (ISS 16 –
24) did not have significant different SIP scores
compared to those who were very severely injured
(ISS 25).
Predictors of disability
From logistic regression it appeared that for SIP-total
and SIP-psychosocial only age predicted disablement
(odds ratio 1.07) (Table IV). This odds ratio
expresses that if a patient is one year older than a
patient with the same sex, injury-profile, medical
history, etc., the chance of an unfavorable outcome
for the older patient is 1.07 times higher than for the
younger patient.
For SIP-physical none of the independent factors
appeared to be significant predictors of long-term
disablement.
Table II. The AIS-scores and MrAIS scores in the study group (numbers and percentages).











Head/neck 2.0 (0 – 5) 20 (38) 19 (36) 17 (32) 12 (23) 5 (9)
Face 0.0 (0 – 3) 0 (0) 34 (64) 19 (36) 0 (0) 0 (0)
Thorax 3.0 (0 – 5) 15 (28) 18 (34) 25 (47) 7 (13) 3 (6)
Abdomen 0.0 (0 – 4) 6 (11) 30 (57) 18 (34) 5 (9) 0 (0)
Extremities 2.0 (0 – 3) 12 (23) 14 (26) 39 (74) 0 (0) 0 (0)
External 0.0 (0 – 0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
AIS: Abbreviated Injury Scale; MrAIS: Maximum region Abbreviated Injury Scale.











SIP-total 6.7, 3.0 (9.1) 0 – 40 29 (55) 11 (21) 7 (13) 6 (11)
SIP-physical 5.9, 1.0 (9.2) 0 – 39 35 (66) 8 (15) 4 (8) 6 (11)
SIP-psychosocial 6.9, 2.0 (9.9) 0 – 47 29 (55) 12 (23) 7 (13) 5 (9)
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Discussion
Little is known about functional outcome following
severe injury. Trauma patients are generally young
and as such, they have many productive life years
ahead. Thus, it is of societal interest to study the
return to work status and the quality of life after a
severe injury. As such, these studies can be used in
discussions whether the expensive trauma care cost is
justified (trauma care costs in The Netherlands are
approximately 952 million US dollars yearly, which
is almost 5% of the total healthcare budget in The
Netherlands) [15]. Therefore, we evaluated a con-
secutive series of severely injured patients who
survived their injuries. Results presented in this
study are related to those who survived; decreasing
the mortality rate is of course desirable, but beyond
the scope of this article.
Patients were classified as being severely injured
on the basis of an AIS/ISS score greater than or equal
to 16 [2 – 5]. We chose the ISS to classify our study
population since the ISS is well known and
frequently used in international literature. However,
it should be kept in mind that the affected body
regions and scores can lead to differences in the
expected functional outcome. For example, a patient
who solely sustained a severe head injury (AIS head/
neck-score 4, ISS 16) may have a worse outcome
than a patient with an AIS-score of 3 in both the
thorax and the abdomen (ISS 18).
Return to work
Although partly influenced by different national
statutory regulations concerning worker’s compensa-
tion, the return to work rate (RTW) can tell us
something about the outcome of trauma patients. In
our series, 87% of the patients returned to work and
10% received disability benefits. It should be kept in
mind however, that these results account only for the
part of the population who survived their injuries. In
a country like The Netherlands, where a substantial
compensation is assured, these results seem excel-
lent. In the case of disablement, workers receive a full
compensation for the first year of sick leave. For the
second year 70% of the wages are paid by social
security benefits.
One third of the patients had made some changes
in their work attributable to their impairment. We
did not find differences between blue and white
collar workers, although we realize that the small
number of patients might have influenced our
results. Furthermore, no differences were found in
RTW between severely and very severely injured
patients.
Numerous studies have reported on RTW rate
after trauma. MacKenzie et al. reported 72% RTW
in 312 patients (aged 18 – 64 years) one year after a
lower extremity fracture (excluding severe head
injuries and spinal injuries) [16]. Of those, 8% had
changed their job. White collar workers were more
likely to make a successful return to work.
Braithwaite et al. reported a RTW rate of 74%, five
years after severe injury (mean ISS 27, mean age 37
years) [17]. Kivioja et al. studied functional outcome
in severely injured patients (mean ISS 39, mean age
45 years) and found a RTW rate of 72% [18].
Whether our results are comparable, should be seen
in the light of the national sick leave regulations of
each country. A Dutch study concerning functional
outcome six years after severe multiple injury (mean
AIS/ISS 30, mean age 41 years) reported a RTW rate
of 74%; 14% had changed their job in some way and
26% received disability benefits. Mean duration of
sick leave was found to be 13 months [19]. Our
current results seem better, probably due to the more
stringently enforced social security regulations nowa-
days, which are known to have a positive effect on
RTW [16]. However, it should be taken into account
that the mean age in the formerly-mentioned studies
was slightly higher than the mean age in our
population, which might have biased our results.
Another study, carried out more recently in The
Netherlands, revealed a RTW rate of 87% in
operatively treated spinal fracture patients (mean
ISS 11, mean age 41 years); 13% of the patients
received disability benefits [20]. These results are
comparable to ours.
Quality of life
Two years after the injury, our patients are only
slightly disabled if we compare their SIP-total score
to the general Dutch population (6.7 vs. 3.4) [9]. It is
Table IV. Odds ratios for logistic regression using the dichotomized SIP score (no disablement [SIP scores 0 – 3] vs. disablement [SIP scores
4 – 100]) as dependent variable and age, ISS, length of hospital stay and number of diagnoses as independent variables.
Age ISS Length of hospital stay Number of diagnoses
SIP-total 1.07 (p¼ 0.008) g 1.02 (p¼ 0.674) 1.02 (p¼0.305) 0.90 (p¼0.453)
SIP-physical 1.04 (p¼ 0.144) 0.99 (p¼ 0.748) 1.02 (p¼0.224) 1.21 (p¼0.184)
SIP-psychosocial 1.07 (p¼ 0.010) g 1.04 (p¼ 0.368) 1.01 (p¼0.802) 1.07 (p¼0.643)
g¼ p5 0.05.
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not likely that further improvement will occur after
this period, since it is known from literature that
there is only little or no further recuperation after one
year [3]. Our results seem encouraging, though it
should be kept in mind that patients older than 65
years of age were excluded from our study. Ad-
ditionally, results were obtained from a relatively
small sample size, which makes comparison to other
studies somewhat delicate.
Jurkovich et al. considered functional outcome in
patients with a unilateral lower extremity fracture
twelve months post-injury (mean age 35 years).
Patients reported a mean SIP-total score of 6.8, 52%
of the patients reported no disability and 9% of the
patients reported severe disability (Table V) [12].
From this, it becomes clear that the severely injured
patients from our series achieve similar results as
patients with ‘‘only’’ a fracture of the lower
extremity. Our patients also achieved comparable
results to patients who sustained an unstable pelvic
ring fracture (mean ISS 24, mean age 35 years). In
the latter population a mean SIP-total score of 8.1
was reported [11].
In contrast, Morris et al. studied functional out-
come in 61 patients 18 months after a trauma of
moderate severity (mean ISS 12); a mean SIP-total
score of 13.6 was found [13]. This high mean score
in patients who sustained injuries of moderate
severity is all the more remarkable, since patients
with severe brain injury were excluded [13]. An easy
explanation for this adverse outcome is not available.
Possibly, the wider range in age (mean age 37 years,
range 13 – 78 years) may have been of influence.
As mentioned before, the body regions affected
can be of influence on the outcome. From literature,
it becomes clear that severe injuries in the head/neck
region, the spine/spinal cord and the extremities in
general result in adverse outcomes [3,4,18,19,21].
The good results presented in this study might be
explained by the fact that our population had a
relatively low median head/neck score. Furthermore,
there were no patients with severe (AIS 4 – 5)
extremity injuries. We could not demonstrate,
however, a difference between those patients with
different degrees of head-injury, nor did we find a
difference between those patients with no injuries in
the extremities and those with moderately injured
extremities. Differences in SIP scores between
severely injured patients (ISS 16 – 24) and very
severely injured patients (ISS 25) could be demon-
strated. The small sample size, however, could have
been of influence.
Predictors of disability
Older age is accompanied by higher SIP scores,
indicating more disablement. The ISS does not seem
to be a predictor of disability looking at the results
from the logistic regression analysis and considering
the comparison of RTW rates and SIP scores of
severely and very severely injured patients. Numer-
ous studies have been published concerning the
relationship and predictive value of injury-related
parameters on functional outcome. Jurkovich et al.
did not find a relation between ISS and SIP score
[12]. Morris et al. did not find a relation between
ISS and outcome nor between length of hospital stay
and outcome. Age was a significant predictor of
disability in his study, as in ours [13]. Vazquez-Mata
et al. reported, similar to our results, a relation
between age and outcome, and no relation between
head-injury and outcome, though a weak positive
correlation between ISS and outcome was found
[22]. Since age is a predictor of outcome in the
aforementioned studies it would be interesting to
specifically study the functional outcome in elderly
poly-traumatized people.
Given the good functional outcome, as well as the
fact patients were young and have many productive
life years ahead, optimal treatment in this category of
patients seems to be worth the effort as well as the
costs.
Limitations
Some limitations are present in this study. Data
collection was carried out retrospectively, and the
overall number of studied patients was small, which
might have biased our results (although respondents
did not differ from non-respondents). Those factors
should be kept in mind when interpreting the results.
Conclusion
Despite the severity of their injuries, by far the
majority of the severely injured patients who survive
Table V. Mean SIP scores in different categories of patients.
Authors Category SIP-total SIP-physical SIP-psychosocial
Present study Trauma: Severe injuries (mean ISS 23.5) 6.7 5.9 6.9
Jurkovich et al. [12] Trauma: Unilateral lower extremity fractures 6.8 5.5 5.5
Morris et al. [13] Trauma: Moderate severe injuries (mean ISS 12) 13.6 11.6 9.5
Gruen et al. [11] Trauma: Unstable pelvic ring fracture 8.1 6.8 7.4
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their injuries succeed in returning to their former
work. Furthermore, 1 – 2 years post-injury, the
patients’ quality of life seems to be fine compared
to the general population and compared to trauma
patients with lower injury severity rates. Only age
appears to be a predictor of long-term disablement,
whereas a relation between injury severity and
outcome could not be demonstrated. Severity of
brain injury does not seem to be of influence on
outcome, although our sample size may have been of
influence on this result. Given the good results in the
survivors, optimal treatment in this category of
patients seems to be worth the effort as well as costs.
Further research in this field should be done however
in a larger study population.
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